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PROBLEM TO BE SOLVED: To attain arithmetic processing of a video signal in a real time. SOLUTION: 
Infrared rays made incident to a light receiving part 51 are photoelectrically converted synchronously with a 
reset pulse supplied from a timing generator, and outputted to an amplifying part 52 synchronously with a light 
receiving part transfer pulse supplied from a timing generator. The signal inputted to the amplifying part 52 is 
amplified to a level necessary for processing in the post-device synchronously with an amplifying part drive 
pulse supplied from the timing generator, and outputted to an arithmetic part 53. The signal inputted to the 
arithmetic part 53 is temporarily stored in a storage part 61, and the signal to which a prescribed arithmetic 
operation designated according to an arithmetic operation selection signal from an arithmetic operation 
controlling part is performed is outputted as a binary signal from a comparing part 62 to an outputting part 54. 
The signal inputted to the outputting part 54 is outputted through a common signal line 42 as a pixel signal 
synchronously with a selection signal from a horizontal scanning circuit. COPYRIGHT: (C)2001,JPO 
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(54) [i^O^W JB{ft«.ai£flti3j:l«Mfc 



(57) iwm] * 

§tL3£#*MEat>'<A'* LTtfiUSC 5 2 Kfcb* $ 

4x5o *t*SSi55 2KA*S*l,fc«-l§-tt, ^^5>^x 

JMB5 3»CttWj£ix.5. S»SC5 3KA*i**tfc«* 
12, IE1SSB6 1 (C-Btfefg^ix. JttfcgI5 6 2 i9 2ffi{fc 




[m**i] a»©*^«r-^hy^^ttfciB«Lfc3t 
eoKM -cat*-*- s t , 

*r * & te*tf r k Zft®. k i" 5 tt*« 1 ic|E«ro®^*a 

[»**3] mmmw-^Wite, «jfEteti#i9:icj;9fs 
wtfTSfctHiai-s r k tumk 

s/^t sr-^tf r k z&m k ■tzwm&mxm* 
[0001] 

[0 0 0 2] 

ot, »^#:«>3tflcB«Sr*i!>5»g'lc5piJfflSix5. 
[0003] <fc ? )tSiteft#K>jaSLtt, CCD(Charge 
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Coupled Device) W± 5 /iS&SH^ffll^ i: £\ ftg 

[0 0 0 4] y T^>f A©»ttS8««rHai-5 

^SSoitP^fit LT, #^6-25653^® IC^^ix 

[0 0 0 5] 

10 [«91iMRfcLJ:9J:-rsra] US»Lfcasfe, SOS 
Lft^#&»ffei-5»3\ 1 le]tf>«&K. 09*. fi, 33.3ms 
ec*fclil6.6msecK>^F B 1?rS1--5r £ C45©t, :» 

[0 0 0 6] *fc, Hlfe*aS:»[||-*-5fc«>^*0iSU 
[0 0 0 7] ^¥6-25653-§-^^(c:^^$nTV^5^ 

[0 0 0 8] 5^*tiH.{-®^T**ixfc 

30 ©f&5. 

[0 0 0 9] 

40 [0010] «MESlil#a^»i, 

[001 1] fltrE**#a^tt. E*#aicj:9ffi*$ 

[0 0 12] HuEtfcliJ^lcii, ffl^-W*^:fit*fc«S 

[0013] ftufEtB^ata*, ^-r 5 isfwrn^mz. 
50 linsica^^-yr-sr t2jsT-#?>„ 
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[0014] w**6fcc*©Bffc*aa*&tt. 
[0015] km i \z.KMa>muiyammts xxm* 

[0 0 16] 

&m%im i (Di/xr j*$m& 1 1 '> o * v&ftsis 1 
2, ^>-i?ti5, BMft(ff#«yaen 6 , gggnrv-y- 

[0017] >-&3fcS5 1 2 (4, ->^^A$lJ^gp 1 1 

a. rarfcv*i 7^tfsijj^a(cs<5v^T^y y 

[0018] u^X l 3 li, ^^P>03feSr*5fc L, 
T'y XAl 4lc3JA-t"5. 7°yXA14li, uyXn 

[0019] y — V-f 1 5 (2, CCD(Charge Coupled D 
evice) -^CMOS (Complementary MetalOxide Semiconducto 

gpi 6 icaj^-r-So 

[0 0 2 0] Bfcflrtf -§-*£3gB 1 6 li, 'y^J^Um^ 1 

i*>^roi^^m^©JWf#^s^v^T. -r i 

[0 0 2 1] ffiat-fe>-y-l 7 11, ZDXAl 4A>lbA#t 
[0 0 2 2] ®^x-^«L§|gi51 ->^.^A$lJffilgI5 
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1 7A^bA^)^ixfc2<i:{Wl^'b#^5t»3S«^lf- 

a-effi^2*T-©Efssr»aL > 2 03^55^ 

tut, ^r-^MSSBl 8 IS, m 

&mm&MVt7 t -fim%-k Ltttsii 9 ica^-r-So 
[0023] m-mm 1 9 a, 1 6 i>^m 

f&zntijj 7 -totems k. »ttf*-^«ya»i 8*»?» 

10 ^LSSrJgL. CRT(Cathode Ray Tube) -*H£D(Liquid Crys 
tal Display)?* k'fribftZ*-? 3 I- it} ^ Lit 9 , * 

[0 0 2 4] Jfcfc. B2iH3t>iUT. KBI-fe>-y- 

1 7 (Dmm^^xm.m-r^o sats-tr >-y 1 714, asu 

3 KD*^f6]{cMA/fcjlj^4 1 SrdScjfelEUT, #® 

^T-ifctK ^2<D^-f7'l4, y 7 3 1 (Dm\M.Xfa 

20 fc#f>A/£:liilf 4 1 *MS2fe*SUT. #lliif ri><btf>fcti;>J 

©^WrroffiHI-fe^l 7 0«ricS:*Ur*i9, H3 
it. ^<0^^^<omm^>^l 7(D«^Sr^LTV> 
5. 

[0 0 2 5] *D3iC, EI2^#.^bT, 
^■©Stt-feviM 7^o^TtftW-T5o 

[0 0 2 6] %^ y T 3 1 |± v «#«IM5riSx.7t«^ 
Wiffi^4 1 /4>?>fil^$ixT*5«9, ®^4 1/J5. -v h y ^ 

30 ft-CV^S,, =&iH^4 1(4. S3tL^3t*t-^C3t{f# 
Sr. *-f 5 Sir*J=.*.\s— Z 3 2^e>ttS*^tv5 y-fey 

«>»*iB*Sr, *¥**Ie]SS3 3 a*»&«|&SixSaW 

^)IhisS3 4(cai^-t-5.o ®^4 1 ^cov^-ctt, 

[0 0 2 7] ^-T ^ V^C/^^U— ^ 3 2 14, ~>*y-M. 
ftiJ^SCl l*>f><O^Jfflim#(cS^v>T. SO^i/^w^Sr* 
Jp^*[HlS§3 3 a Jo<tt/fcB^JlElSS3 4 {Ctt^-fS 
40 ic, ifiHSBIEft^Vu*, y-fey h^/^*J±t/S3t«B5fe 
^-vw^ ?ri§^ l, y r 3 i <n&mm 4 1 (Ctti^ 

[ 0 0 2 8 ] *sp*fe£lHlB& 3 3 a (4. ^^5y^x^ 
U-^ 3 2^e>^$tt5SUfflI^Vl.^(r5<5V>T, ^ y 

WBiR«#Sr3B4 3t*^ y T 3 1 co#M* 4 1 fcffc 

[0 0 2 9] ffl>3[llSS3 414, :?-f 5 W--^ 
3 2^f>coSiJffll^^(c|^fi8Lr, )tfi!)73 10# 
50 mm 4 l^?>©ai^(t^-?r*ii{1^4 2$:^UTS:ft 
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[0030] mufsmu 3 5 it, is^TJ^Mmn 

t£35 6 10>-7 h y **H1B&7 2 (0 6) (£, 5 

MJM&atrWR-rs (»£■*- a) 

5= ft, 5 3 rolEitSB 61»-vhy^^.|5]SS72 

[0031] ni3(c^:i-Sii:^*s^-r^<Digg|-fe>D- 

17K*5^TI4, 0 2ld*-f*5pjfe*a*-*;7<DffiJi-fc 
Vtl7 ©tK^^IhIBS 3 3a f£ft;tT, SiSjtSlHlSS 10 

3 3 b^ISttbtvC&y, -tttldi 

4 l<Otti*l4, #iI«-5§-i»4 2Sr^-UTSii:*Io]»cm^ 
[hJS§3 4Cft|&$ilTV^„ ^<£>fffi,CD«j&l4, HI2IC*5 

[0 0 3 2] friz.® 4 LT> EJ^ 4 1 ©iilco 

V^Tt?lt5. HI 4 1-14, ia2(C^$ftTV^-5*jim^- 
i&4 2iCffij^^tb5n(i<Djlim4 1 a 75^4 1 ntf^£ 
iXTV^So rrr*(4, 1 o<OHi^4 1 a W«^^£lt75S^ 
$;ft,-CV>5;&s, ^(D^comm 4 1 b7i!4 1 n tittle 
MJJltV^. Crortli, l3 3(73KSI-fe^lM 7<D 20 

[0 0 3 3] S^4 1 a C0S^tSC5 1 »4, 0Ux.f4\ 7* 
hV-<*- KjfcifOS**^^*?. 7*!)XA14iJ> 

2^b^^^X-5S7tlfPte^- ? ^^(-S'3V^r, 

[0 0 3 4] Jt*sa5 5 214, SJ'^x+l'-* 3 

2d»fetti(&*H'5tB«»K«l>'</i'^»wBI»iUT, gftSB 30 

5 l*»P>A*$H5{t-f-Sr«©oigSt?W*Q!3g{c^/i 

[0 0 3 5] S5|*aS5 314, f51tSB6 1 *5 4 tfJfclfcSB 6 
2^*LT*5'9, ifiHSBS 2 £ 9 A* £*tfc{i-5§-£. Si 

5„ ft, feigSB6 l*sJ;l«t;tWB6 2fco^TM\ Piffl 

[0 0 3 6] ffl^|flJ5 4l4, *^S0S§3 3 a frh<D* 

i (k) = {s(k)+s(k-l))-{s(k-2)+s(k 

H5{c^$tt5 4 f(k)(4, mrt-itf&g.swxnmk 

(cStJ&LT^ffcU HI 5 ^f(k)Ott^, JEOffi^fe^CO 
fiH^t-fSif n l^uiW^WB^Jkri*, *^3fc3£ 
As(k) *5 s-s-f 5 ? ^ $ Vi/Sr^fe-T r £ \Zt£ 
•So ft, H5-CI4, gSfl-ft&ftsCk)©*"— ^14, t^T" 
y V^giJ(k-2)T-fo»3, «kl:*fLtfWfc5 
ri*, C*U4, H«f(k)lc±0-i*Wfcj6S5-:£0mi 

»»* 5 r t ic 4 •? jEst^^3t^««)-y- V/ y v^ff % 
s(k)Wt*-^tt£&5B#£Jk£#fe5r t^T-#5,, 50 



[0 0 3 7] H - T\ J^SC5 3CD|EttfiS6 l*34U { Jt 
SSI5 6 2 ©IftWJCfcfc 9 , 91*81! 5 3 ©2«flS«#-©W 

[0 0 3 8] gftSB 5 1 §3t*ixfc3tfif-»JSi-5 
5 2 -C*B«$ft. 8tJWB5 3fcA2j3;ft5 
^©i^Jt^Soty/U V^f^s(k)d5, E5(C 

^-T4 9(c, -y-v:/y >y<ot$Mkb&ic&it-t-z>i><o 
co-y-^^y >- ^{1-^(4, WTw«i-^^tt'5o 

[0 0 3 9] s(k-3), s(k-2). s(k-l), s(k), s(k- 
1), s(k-2), s(k-3) 

tf:U k4 9 tk-l«D^S^Fige«j{Ct5cD'(iaSr^LTV 

[0 0 4 0] rwflf, *^3tro3ii^^t 0 -^ kftZtifM 
S:*a-r5fc«>©BB*4:UT«T©SC ( 1 ) K^-f 4 5 

[0 0 4 1] 

g (k) = {s (k) +s (k- 1) } - {s (k-2) +s (k-3) } ( 1 ) 

rw^mg(k)(4, -y-v^y ^«#s(k)£i5#s»#-r5 

(k)/!»s, JzZWZ¥jE<D*t;tl:ffi.$:&Z>b<nbfai£1-Z 

i, g(k)>ocoB#, fs^ataftsw^v^y v^flr» s (k) 
i4, mm<Dmt^L.x, mMvx^izt^v. m 
\z g (kxo©^ #^3t3S*w-y-v7 p y v^m#s(k)<o 

[0 0 4 2] Sot, r©g(k)«s, jE«Offi>S»lb:&<£>fiiHC 

[0 0 4 3] trt, H5^i-4 5J-, *^3t!£S<o 
t y v ^flts (k) © / ^ §33&g(k)(;:j5r 
^OU-</KD^^^r^.^D^U^:tlT<OS; (2) 
tv5Mifcf(k)ic4t), ±ISfcra«©#ft-CfS!^*3fi*«> 

[0 0 4 4] 

-3)}+BIAS (2) 

[00 4 5] SlggB 5 3 (4, ±IE<DHttf (k) (Dm^lE^. 
fcf4-if DCDt^O, AWi^l, i/£52ffift;ff-^§rttl^J 

0SS3 4izmt)i-z 0 m^jis]gS3 4i4, z-wmtm^ 

it©ftf-^MlSl 8I4, rcD2flt{t;m^- 
[0 0 4 6] El6*#ra.LT, rcDjK»gC5 3 (O 
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eras 6 l&xzfttm&e 2 do^Ttftis-rso 

[0 0 4 7] ISfgSP 6 1 (D|E«-fe^ 71aJ!/l71d 
^LTiJIbn^^ y T'</U*CLRl7!rSCLR4{cS<5v^ 

[0 0 4 8] -rt£t>-h^ mx-ft. s>s«F*^k^c*3v^T, 

ffi«-fe^7 1 a t£f4. s(kh Et§H^7 1 bKtt, s(k 
-1). E*fc^7 1 cfctt, s(k-2), IS»ir/U7 1 d 
Mi4, s(k-3)3&s, ^t^-?i^l^ti^tLTV^fc < ^^5^, 
ftO^PSOk+l-Ctt. *fc*vHf^£E«LTl^5Ettir 
;V7 l dl^LT, tK¥*SEIh1K3 3 a^5>^ !I7^ 

■e*>5a(k-3)3fts«**jxs. ^tut. tcomm^.. * 

3ta«0*v^y ^^«#-e*>*s(k+l)*s, I5«ir/U7 
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[0 0 4 9] ^Ei&irA' 71a 7!>^ 7 1 d tcfe«£ixfc 

[0 0 5 0] "7 h y ?*\b}&7 2 14. ftHffiflffi3 5d» 
^S^iltRff -*§-i::g-3^T, ^>fyf8 1 aM8 4 
a, 8 1 b7!/l84b, 81cM84c, &£Z*8 1 
dM8 4d^tyt7^t5o rrT% * 

Etlir/U7 l aM7 l d^f>ffl^SttSW-^Srfi-^Vl 
7^V4<tU &£B#£iJk(;i:Jo^T, fl»J;ifi, E«iryu 7 
1 afcf4. s(k), Eftrfe/W 1 b lcf4. s(k-l). Eft 
ir/U7 1 c^(4, s(k-2h E«-fe/U7 1 dfcWu s(k- 
3)^, ^tt^fE«$tL"CV>SfcOti-^ir, WBi-^ 
#H»f(k)tt, ^T£>3; (3) T-|££*i£ 0 

[0 0 5 1] 



f (k) = {s(k)+s(k-l)}-{s(k-2)+s(k-3)}+BIAS (3) 

20^Ett-tr/W7 1 dJC|E«SixTV^ftt-arV^Sllk-3(OgS 
f (k)=Vl+V2-V3-V4 + BIAS (4) ^3t»£<D1>- y V^ft #s (k-3) *K s(k+l)(Cg# 

[0 0 5 2] tLt, ^f-V^y V^B#^Ik+lT^4, ^ [0 0 5 3] 

f (k+1) = {s (k+1) +s (k) } - {s (k - 1) +s (k-2) } +BIAS ( 5 ) 



f (k+1) = V4+V1 -V2-V3+BIAS ( 6 ) 

[0054] *lt, fy/yy^Wffttss 

[0 0 5 5] 30 

f (k)=Vl+V2-V3-V4 + BIAS (7) 

f (k+l)=V4+Vl-V2-V3+BIAS (8) 

f (k+2) = V3+V4-V1 -V2+BIAS ( 9 ) 

f (k+3)=V2+V3-V4-Vl+BIAS (10) 

[0 0 5 6]::t, iBS(7) MX(io) 40 
*ojK3S^r-Kf4, *fteh^-FA75SD£5£«Six 
5 0 

[0 0 5 7] @6 0MI^I5 0 -vhy^^tH] 

K7 2I4, »J([««I»3 5^&aif§SixT< 

KKS^V>T, ^^f^f 81aM84 
a, 81b75^84b, 81cM84c, *3«fctf8 1 

d^Ms 4 d<D*>*7*um-tz> 0 m?m. i^v^y 

h y ^*[e13&7 2Mi£{i£*t<5i:, ^hy^ 

*lnl&§7 2f4, ^7f8 1aM8 4a^yCU 50 



I5ttir/U7 1 a JC|E«*ixTV^5fi#Vl*5 J:tWB«"fe/^ 
7 1 b^l5^S*i^rv^SfS-^V2S^Jt«^fB6 2 ^Midif® 
[sift 9 3 0jEA*(:«»1, E«-fe/^7 l c^Ett^tt 
TV>^{f-^V3ioi:U^IElSir/i-7 1 d KEffltSti/O^Sff 
#V4Srjt«ffl6 2 6DMKlit*I[El&9 3©*AAl:«iet 

So 

[0 0 5 8] lt^6 2<0*«f9 1 a (4, SIMNIIbIB 
9 3(DJEAJ3\£s 1 b (4. MKjJttMlHlSS 9 3 (Djk 

AJll^ ^jx^ttSIKSixTte?). fS«ir/P7 1 aM 
7 1 d^^A*$ix5fia£S:«eE^tSii-5 0 ^TS®SS 
SK9 2«\ 'MT U MtftifiilSlHlIK 9 3 <D 

jEA^(-£«&U lEfit/V7 1 aM7 ld^H, H 
»*«iai»9 3^>EA*JcA**n5«#^, * (7) 
7I?M5£ (10) J^fcJtSBIASi: UTiP^bixSo HSHt 
<g[U£&9 3f4. IEA^^AA^coM^^Si-5o 

[0059] Ettas 6 v y ? 2 

^ »»ffl»S5 3 5^&*-KAO«»»«fS#dS, A 
;fj£*Lf;:4§£\ ^^^f 8 1aM8 4a^y(:J 
ti, E«ir/U7 l a ^f51t$tvTV>5m-?-ViioJ:U ; Eti 
iryW7 1 b(cEtt$ixTV>5ffi-^V2^ittiSS6 2(D^ib 
*«ia»9 3O]EA*^A*SiX* 0 l2igiryi-7 
l clcE«$ixTv^5W-g-V3*3j:r/Etat-fe/^7 l dtcE 
tt£ftT^5ft-g-V4asjfc««|5 6 2 COMtfji^iJglHlSS 9 3(7) 
AA^(CA^^^5 0 Sot, M»*ftfIlH]&S9 3tt, * 

(7) ^^fft5^tl:^5 0 

[0 0 6 0] HL *fft9^co0iJ^^V>Tf4, Jt«SB6 2»C 
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[00 6 11 17070- — hSr#!gLT. 

[0 0 6 2] *Tv7s i icisv-c. v-^AftHSpgB i 
l ^fewMSff-si-KS-^-c, x^v&ftgBi 2ic«tt) 

£;ft.£„ 10 
[0 0 6 3] *7-y-7S 2^*JV^T, A#t£;}xfc3fcf4, 

*xfc»T«#»4-< 1 5ic, *^3tl4E*"feVlM 

[0 0 6 4] ^fy^S 3 {C&VT, ^^-^15 

{cfti^-rso tfe&«-s§-*s 1 jggB i 6 icatj &htz&<DmWi 

^f-l 7f4. -t<0=&®^4 1 9**l3fc&£3fcU 20 

i 8*4, ggm-tv^i 7*»&<D2ffiflsflr#a»p>#*3fc0> 
e-if irfts-y-^y v^sssr**, trotyyyy 

[0065] ^fy/S4 KfcM^T, 1 9 (4, A 

y^- * ^Strife LitlS, ^--i?3(CJ±S 
TjUfc"?, &5VM4. ^(-SCfEtt^S4!Ctii73L, IEtS£ 

[0 0 6 6] ftfCl, 18©7n-f-t.-h^itl ! i9ro 

- h^i^^y y-^S'jk -iic&^-c, m 2 cosgst 

7<£>H5if4 1 OlEtt-fe/U 7 1 a 7 1 d Id, 
mfWt%Lg.<OV>'7'!) >fiS^b UTVl = s(k-4), V2 
= s(k-l), V3=s(k-2), V4 = s(k-3)>45, fElg^JxT 

[0 0 6 7] ^fy/Sl 1 iCfc^T, IfV^y V/^ 

nv-\(DWk\z.5> 4 5; y^-^x^ix-^ 3 2d»e>i£{f £ 
Hfcy-fe i/ h^/u^jjs. 37tSB5 1 tc:A7j£ix5i:, 3 
7tS6 5 114. 3* w</w£ y -Ir y igffc(;#^W 
3£**rH«H-S (09*, ii7x-X) . 
[0 0 6 8] X'rvZfSl 2 1C33V-T, 3?tSC5 1 14, 
94 $.>?i?3L*u—? 3 2 A^OS3t^tei§^/W^. 

**u Jiffies 5 2t^m^-rSo 

[0 0 6 9] ^.^.yT-Sl 3fc*JVt\ if ipISB 5 214, 50 
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(H^-tir-f) l^fflLT, §:3fcSB5 lA^A^^ti/ift 
^§-£, tlliU mUU 5 3^m^i"5 0 

[0 0 7 0] ^TS'7'Sl 4{C*51,<>T, S5ggB5 3l4, 
tK¥^Ih1^3 3 a frb(D? y T^A-*CLR1 (HI 9) 
l^fflUt, *t*V^flT-»|-C*)iE*-feA'7 1 aCDif^-s 
(k-4)£?N*L, m<*¥-M&®&3 3 a*»P»«>|E1tffl 
te»/</u;*TXl (EI9) (ClUJfflLT, i*<Btt5 2#>&0 
ft#«rlEl*-fe^ 7 1 a KCtttSlta. 

[0 0 7 1] *"ry7S 1 5fC*3VT, IElt-ir/l'7 1 a 
7I/M7 1df4, IEtgLTV^m-§-Vl7!;SV4^-^ h y j?^. 

eibs 7 2 tcm^-rso 

[0 0 7 2] ^y^S 1 6lCioV^T, h y ^^.IhISS 
7 2 14. «S$«SB3 5A^O^atil^ft#(D^~ KA 
<0ft^-(dS-^V^-C, X-T 2/^8 1 a 75M8 4 a 
U ISti-iryU7 1 a 1 d A7} £i%Z>m^-Vl7b 

^V4tf>?*>, ff^Vl:fciOT2£itii&SB6 2cD^f&if^0 
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